Abstract. We examine pre-supernova Chandra images to find X-ray luminosities of type Ia supernova progenitors. At present, we have one possible direct detection and upper limits for the X-ray luminosities of a number of other supernova progenitors. The method has also yielded a possible detection of a X-ray binary Wolf-Rayet system as the progenitor of a type Ib supernova.
To generate our sample we use the list of SNe provided by the Harvard CfA (http://www.cfa.harvard.edu/iau/lists/Supernovae.html). Chandra became operational in October 1999 so we only consider SNe later than this time. Since luminosities of ∼ 10 37 erg/s are unlikely to be detectable at larger distances than 25 Mpc we use NED (http://nedwww.ipac.caltech.edu/) to give us only those SNe Ia whose host galaxies are within this distance.
The total number of SNe Ia with known distances is 608. Figure 1 plots the number of SNe Ia as a function of NED distance and for a cut-off distance of 25 Mpc we arrive at a sample of 34 SNe Ia. Of this sample, we find 10 with pre-SN images (figure 3). This corresponds to approximately one SN Ia having pre-SN images per year, although this number is obviously subject to large uncertainties due to small number statistics. Completeness is also an issue of some concern, see figure 2.
In our work, we have also examined Chandra archival images for evidence of progenitors of other types of SNe (Ib/c, II). Evidence for an X-ray source was found for SN2010O, and this has been interpreted as an X-ray binary in a Wolf-Rayet system [4] .
Our conclusion is that the method works and have already produced a possible direct detection in addition to interesting upper limits to X-ray luminosities of the progenitors of nine SNe Ia. The method may prove helpful in the field of core-collapse SNe as well. As time progresses we expect more SNe Ia to occur that have pre-SN images available and it appears likely that this will happen soon. SNe Ia apparent magnitude vs. distance FIGURE 2. Distance to nearby (d ≤ 25M pc) SNe Ia as a function of apparent magnitude. We note the large scatter in apparent magnitudes, from 12.4 as the brightest (SN2006ce) to 19.0 as the dimmest (SN2002cv). Nearby SNe are often discovered by amateur astronomers whose telescopes are hard pressed to detect anything below magnitude 17 or so, hence we expect a significant number of dim, undiscovered nearby SNe. This raises serious concerns with respect to the completeness of our sample.
